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(57)Abstract: 

PURPOSE: To improve transient responsiveness of injection 
pressure rise at quick acceleration of an engine by outputting 
control signals to a fuel injection control changeover valve and 
a piston operating changeover valve, controlling opening/ 
closing operation of a needle valve and operation of a booster 
piston so as to perform changeover between high pressure 
injection and low pressure injection. 
CONSTITUTION: When hydraulic pressure is supplied to a 
booster piston for the boosting operation of the booster piston 
101 by a piston operating changeover valve 105, pressurized 
fuel oil from a pressure accumulator 36 is further pressurized 
by operation of the booster piston so as to instantaneously 
become high pressure, and supplied to the fuel pocket 14 of a 
fuel injection valve 10, and when a needle valve 18 is opened 
by operation of a fuel injection control changeover valve 34, 
high pressure fuel oil is injected in a cylinder, and hence 
responsiveness of injection pressure at transition of the engine 
is improved. Further, by performing high pressure main 
injection of high pressure fuel oil after pilot injection, 
controlled by a controller 200, noise can be reduced without deteriorating injection performance. 
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i, 

J^iE&^©«SI4ttr^56-r -S C t JC J; *) ±13^- K;l'^ 
/JNS < f J: ^ «cf't«)L-CISI^Tfi£fl'J0Mf4E^<£ie>t 

•ri>nmm2iEi&<omm.. 40 

•r-5:^Mi®tJ*i>i^>©ailtet»jmit;D-cigJi#^K: 
ttilBfiE"! StTtf (,>ii;*iSr^tc W±iBlglE®i*T?tf ^ 50 
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1 IBtStDilS. 

6 ] isatiE f;^ h >t3:±iem— > > i*'^ 

aast^wc. ±fB^Ei5is8«. ijBASsp^iRg-rs 
nr- y > i . 1510- y > 3^*±iB0-i^ y > 
^^^jjg(ii^ttss*fc«±iBSE^(caa-t+i/fe-5 1 

i^^gl/. ±iB«Ei^::^ h >». ±iB:^8l5<b/jNa8Pi 
©ffifg^tcS-^ < ttEtc J: 0) ±fB»-t^ > i^^©^a 
4/Jx3 < -r SJ: ^K:fPSiiL/-CI5I^T«SfflJ®j6SSif4E;^)41t 
t C i i ^ 1 3B«S©ilH. 

7 ] itaiSff b->^ h >«. ±Ba»— > > 
im^ 8 ] < i jjB»— > y > 3^^©^4 

f«u i^n ■s±taiff- y > ¥m(fi(o—y3(D^micm&t 

SH-ttSSi, flfe^©^S{cj^f4ttE«:«*&-r.5l|-tt 

K/r-^s tir c» s c i -r 6 ffi«Ecc^ 

[Bft*:® 1 0 ] ±zB.m—ty y > ^*ifc(3:±gaflfc^© 

^M©i>^5: < i €>-7?tett±fe0-i' y > ifm<o^^ 

*5|R^3 ti t: l» .5 C -t -r 2.iS*J® 9 BBtSc?^ 

1 1 1 ±sB«i{etti«©m— > y > ^^asAP 

«. ±IBltEl:^:^h>©*fP»^tc»ii34i. Rr>±iZ 

JtE f;^ h >©fWi^tcMS3 n sag(cs«^3 nr c> 

[0 00 1 ] 
[0 002] 

*§ES rttc-CSEL> m^fflSl^K: 

J: 0 3 n/dSW d» 5 > d^-CSmiaW^Xp ^ X > 
i/Oi'yi^i^-i^jfciifSfT-SSE^ (3*>w-ji'S:) 
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[0 00 3] C(OmE.^^mi^:^^Mt. 

[0 00 4] 01 5{C*i!&»-5aKl*fflJi>S^>K*jW.5> 
[ 0 0 0 5 ] la 1 5 JCfcC^-C. 1 0»jSI8f4"«tJ^-C* 

•3. S'lw^Fi o». -^o^ic^wtstiftmiayiim 
m^mmn 1 2 Rz/mmn 1 2 (c«if&3ia^,jtm«B?« 

[0006] «(rfB>'X;V 1 6F«i(CW, «irgB«5**jB 1 4 <t 

m 1 2 i(Dilii«:$lIiai-r-5.^- K^l'^ 1 8*sjStta?t 

ltm^tiff:fvt^^a'j F22*/fL-c;^::^i;>d'24 
tcJ;0«B#H:5-|f5{c<^^3n-Cl,»^.. ±IB^X;U*;ba/- 20 
2 0rtK;«ffl^2 6*5jg^3n. i^^2 6F«gtc. ±fa 
¥)l^ 1 8 RO^::/' 5. a h" 2 2 CcJPt Llallfttcffi 

[0007] Btristt^2 6 «. 36^jK:Ea?n/c-:^i^ 

#3 OStf:*- U 7 ^ ;^ 3 2 ?:/M'-CH55miS^3 4©ll 

s 3 6 tcaiat- s APtt!S a i^ami ^>i^38 ccaa 

bW. S«BETi'5^»x-4r4 0«:J:-orja»3n-5#ft 

4 2«:j;0. H>riaAnift!8a3J»^2an?*SSc{cStR 30 

fitjtcs^sn, mfiSTi'^^^x-f 4o*5vBj$3nrt> 

m^Ti'?*x-i?4 0*Jf=ff53nft:i*«, ^ 1 tfiP 
ttKb*i»2aiPttl«c «:il3l-rs<fc ^«:«fiX3n-ct,> 

iejiiK44is 1 4%si£S3 6 icmmriimtAK4 AHfiist 

[0008] WSBSESS 6KB. «!5«ini)E^>7'4 6 
:^J©«SmseMi&Sns. SJi2j8Sf4JjnEE'-J<>:?'4 6«. X 40 

>y ><D ^ > i'tttcasb L/tiBsds n*<S'C^x»* 

A4 8«:J:o-caafg86Sn*:?'^>i^+ 5 0*<Si. 
|*7"^>*^1'5 0«. ffilI(D7^-K;}<>7*5 2{Cj:i3 
=K>7-^5 4F*3(ceii|i&2n/cj8S14f 3 8rt©jBSi|S4?* 
*»nELT-55n6l^5 6*/M,S)Ig3 6 tcffig-rs. 

[0009] mrfB*R<4*pii!j<> T'©* > 5 4 ©rta 

jWiilSS 8<i:. :7-<-K>J<>rr5 2{Cjia-rSKiiffiiJji 
ffi6 0 <t®IB{C», «fiar4'^aX-4«6 2»Cj:ot:P8 
^3n^.;^f;l/^6 4*^IISn€). mrtB^^Ti'9^^ 
X- 3» 6 2 RCXfufaH:^mSS^f 3 4 ©SKT 9^ * X - 50 
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$40«. ^>*=2> ha--5 6 6lCJ;o-C$lItaJ3n-5. 
[00 10] 3>hD-^6 6». 0Sv(g|x>i^>©ffl 

^©i^y >5^**ii«ij-r-6^ia*ij»ijjge6 8 . x>i?>ii 
ltelSRu:i'^>^ft«l3g]S|g7 0. x>-:^>©^i?f<^»i 
ilg7 2RC/±iaSES3 6rt©j^lI;^)*«^^D^Si^ 

*4ii;^7-fe>-y7 4. 3feaf«c. !i:>sK:iDDx>i^>©aiK 

iamseET f 9^ :i X- ^ 4 0 acjf 6 2 *$ijffli-r 
[001 1 ] sisstm<DWE^ws9tm&<mwimm 

«rfflB§CCsftWT-2.i;?J©i*s>5-C*^, 5tr. x>t?> 
©i'5>4'tt«CjISJlL-C|gtt3nS{i>i:4lSX{**A4 8 
K J: 9«Sls^jnE'J<>:/4 6 ©:^9 + 5 0 dilBSdS 
*a. 7^-K3j<>:/5 2fcJ:-^rii<>7*^5 4{ceiij&$ 
*l/c<fflE©«K»4*i?gE«ctt]ff 3 nrSES 3 6 tce«&3 

[0 0 1 2 ] x>i;>©aiKt«SK:jS:;DX, n>ha- 

^ 6 6 *« e.miair J* 9^ * X - $ 6 2 tcig«)W:^}*s«^ 3 

ii-c;^h-,»U#6 4*SMBa5*i. |^;^bVl/#6 4tCJ:o-C 
§ES3 6i^©j^E;^*J?A^«sn/tE;^ (mtf 
2 0~12QMPa) (c^iSJ: ^tc$W3n*= — 
gE§3 6W©SmE;^©^tlJfi^*i-fe>-t^7 4*1^.3 

[0013] SES3 6F*3©iSEl^l£K*. 1 
0 <omm^4 4 ?rigTj8St4jB 1 4 icm^ 3 X- K 
^l/#l 8*±[S]#BP%iaFlB*|SlK:»ELT<,>5. — 
jK5*4«W*i o©^f^!tti^(cB, =:^^iS^3 4©m^ 

rf ^^*x-dr4 0*!?«j$$n-Ct»-CAPa <t^ 1 HiP 
b<!:*s»aLr(,>a©t?. SE«3 6©i«Ejll^**-:& 
1*1^3 ORO^al- y 7 ^ ;^ 3 2 *STift^2 6 {C«if&S4a 

[0 0 14] fJffi?SS2 6rt©ttEK:^h>28B, 151 
rft^(^©«SI4E;^){cj:orTl«il*tcJfE3*a7:*j'5, c 
©ttE:tjKat-:J<fflTif:tj«:;^:/';>i^2 4©«*a[:t»«r 
flO?tfcRI^:»*t. r»--»t/3.a^? F2 2*^b-cx- F;!/ 
^ 1 8(cErijrasn-s. ±iax- k-'u^ i 8 (c±isj#{cfp 

fflf ^*!!E*4E*©<'PffiiiS«J: 0 fettEl^^ h >2 8fcT 
lSl*«cf¥l|-rS*»|S4E:^©SEffia*J+»5«c* < S3£3 
<a. M«:x:/';>i/2 4©Ti6)#©tf*a;t;*iiiftnb-cfp 
fflL-CC^S©-C. x-H;U^l 8BaS^©H±ag4C« 

[0 0i5]yi:K, 3>ha-^6 6©IBStftii;'3K:J:«j 
mSaETi'9^*x-$4 OdSf^f&sn^xt. APiftSSai 
miffiPttgSbi©»3i*JJg»r3nr. ^ItHPfflSSb 
<bll2(BPttlgc.t«t^3n.S. C©A:2«>tt^2 6:«s 
:t';7^X3 2Si7^2tHPc*/hU-C««l^5f>i'3 8 

«:«iBI34a. ttEf:?; h> 2 8 {cfPfl9U-Ct>3rcjK*4E::^J 
*t^*3*T. :^:/V>if2 4*ix- K;l/# i SKf^ffl-T 
S±rfi]*©j^»4Hj^tc<l:«5^B3n-C|^x-F;l'^l 8 
*5@FiaS*l. j8SI4?Bl 4f»3©iiiE*^*«@?Ll 2*»6i^ 
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[0 0 16] x>i/>©3fKt#;®{cj£;i:^a)^$n/c 

HI fflPfflSSb t*!BC;ailL.r. iSEf;:^ h>2 8K 
[0017] 

[»BJ*!«?i?ibJ:i-r^Sgi] L*»S(C. x>iP>14te 

( 1 ) ffift#^{ctet,^-r«. SEWWcc-r-sij^e (m 

[0018] ( 2 ) x>S^>©±a^J|S{c*jt,»-rilSE« 

[00 19] fi£o-C. x>i^>^^©ffi*>^>W. gf:^;^ 

ir*Ci*lM*L<. i>S?>®T-r KU^e'afEl^ 20 
RCXffift^t^iSWE^W 20~30MPa 

[0 02 0] *>7!P«a«ew«^{<:»-r«<t. aiswim 

tc«;xo J: ^ ^iWSsS*iF«3'a$ n-r i,» .2). 
[0 0 2 1 ] A. »M©^*lfii^®r i»-fe;H!W¥©J:^ 

[0022] BP%fi£*©Sl^jS8<sfi«W->;^7-A-CB. 

01 8«:^-rJ:^«:. ^i^^tJfS^fSiiS. 
*^:^jll^)l«©:fecc. a^yu-)lS. (gffiSff*) 

2 0 M P a tC. XffiS?t^««S®©S{l:E*it:©3^tC 3 * 
> P-^UEES 0 ~4 0 MP a {C. MtCiiSfilSf^BIUiR 

(PM) <ajlS©:fe«:n*>U-;HE 
48 0-1 2 0MPa(C5^^$(|ffll-r-5'iJ>gAi*.2>*5> M 
S©ttK:3*>U-JHK34^{t3'ti-.5«jSt?», {&n 

w^is&mm m^it. 2 0MPa) iphisnm'^o 

2 0 MP a 9 0 M P a'N©3-t> U-;Uff:^j©±^ 

X- Kji,^©pi^cji{cietif3ns«SiisnaB« la^e 

$iT./tE:^-C©i«t*aJ:i3iJ>&<«cafci&. unjji^© 
gccTFt-jr-^tc. x>i;'>^jni)IB#©K 

B$©x>i>> h;Ui7tttl£3R©5iMiSSif5i<>7"©x>i» 
h;l/i'J:»J:*:itJ{cfi<«c«. Hi 9© (a) Bfif* 

m^(aii,^i>ms^immm^s, (b) «sft]©jnM 
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Sijl«S*4«*ti^atc^ i x> y «K 0/i:»Px > 

>BiS» t X > > iEiftlft h ^ ©H^*^-r . 

[0023] B. ctiim±t?>fcib. mEE.^nmm 
<. 

:^7'Mtmm<onm.immniri<>:f^tmr?>t. x> 
t?>©«iStH;tj*i^Lv>t>©irsi. s.>i>i^<oma 

ii^©x>y>©i|i{gjSlEll^©IP#©x>y> 
*ija»l©5>JMj^f4««'J<>^©lS^K:J:t'^;*:ltJ{C®< Aj; 

[0024] B?i3raiS*{C>ltfc;-r-54>©© 1 -ot LX. 

- 9 3 9 3 6 ^(omi. s[iiz>^E.mRi>iss.m 

©2ffl©:3*>U-;l/ (SIES) «r«i^> x>5^>©S 

[0 02 5] LiPLfiiiih. *>*»SJSffi0ESBEg«:Wr 
s*Ki|Sf'«*fs^;^f-A©ii^{j. ;&ERCJf<giE©2«H© 

«Mfflx>*;'>©ti^{iStfett{cSt^*i**. S'fcf'^ 
— bVUx>t>>K*jC>-r«> lg#*t^©H*^6— jKS^tf 

[0026] 2|S|feW©Sfl«J«='*>U-^WK (SJEK) 

j^t4'SS*i^^:?-wi>4ffi^7cx>y>CC*}V»-C, x>i?> 

©.^jnsNFtc** w * i««)E:*;±^©jajajt.gttAsanfc 

x>i;>«:*Jt>-CA^t3-^ H«St©«S*E<i:±i!BSt©i« 
[0 02 7] 

[^ii«:jg^-r-&fc«)©^is] 3ts^j«Btfiaras.^.(cii 

*t:)5:34T,fc*>©-C. -e©#aii^-&iC5». »4Jni 
|I;J<>:/*> nijiSS»iHft*Bf3£©l£:^tc-cSJI c 

i««^l^©i«W*g|if4fflj8!34®i *iSa-r 5«*&tt8Si . 

(cjfjAiXSnitx- K;U#|gEB*iJiaiffl©}ft^{cM.5*iJaitt 

fflSi+SC <!:tCj:»J*SmiBS^F«9©x- FJU^^H^Ii 

L*. ±ie?E6^©j8S!|!4t4l^©^4T-5Ci{Cj:D±IB- 

{cEfastiHU-i' ') >yM©sa«r/jNS < -rs j: ^ «c 
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[0 02 8] Sfc. jf3;t<B. ±ia3>ha"^*s. 

•S. J:ian>h 0-5*1, --^-Y a ^» hi«S*{C 

[ 0 0 2 9 ] i^a, ±tBfiffi h':^ h >«±tai^— 'J > 
:^8i5<fc*WL. ±IB?8ffi0K», ±fB:*cSaJ*iRgfr 

fSi^Wt. ilBfiJEEf;^ hXJ, itBASSCi/hSgp 
t ©ffiSMtcS-i! < ttEK J: 0 ilBM-^' > 40 

6tiri,>SO*! <fc < . WKi^tJi < i feilBM-i' 'J > 3^ 

[003 0] Mtc. ±ia»attgs«. ±ta^— 2^ y >ts<' 

^S^r^hS < -r 4 J: ^« (cffflif ■&j6SI4ttJI«:±ia7*:S 50 
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BB-cf±^^n5±fai|- y > ^ms^(D-ij<D^mic^ 

rtt8SiSr«;t. JilB h X^ttffl^S^tiilB^- 
ttKfCiA-i^Sn-Cli.S. J: 5 K:«^r-5)CD*5J:l^ cots 

(c±sai9E tf :^ h > im^-r s x y > i^^JiR^if s n-c 

i>5©*iij:i5. Igtc. ±iB^ttS8®l^-e^y>5'siSA 
eaifEex h >(Df¥a(ii^(cs!S;$ti-&(d[S(css«ssn-c 

[0 03 1 ] 

[fpffl] *#6Wl*«rsB©<l:^te«|Rg3nTl»S©-C. f 

;^ h>{fttfflW§^*. ifEfc-;^ h>©itEEf'Pffl*5>i»f 

SnSJc^tc^Oft^&i, SIIS*>e>©MEE«Sf4ttB 
iaSHj!!»4i«l^#©j|^f4iS(cdL^L. 

^©ttE«Si|sttt*gfai-r-2.<t^{C^O^;*..5t-- K;l' 
^*s|B#OSffil§rt«:SEE34afc»DiBai»4»©*«:J: 0 

[0 03 2] ;>CC»-Cb-X h >ffll)ffl«(3^(CJ: OJtBEf 

iB^]E©«s*4tttti^ y > ^^rtK:l«3^^^ tif) c *i 
tc i f) x>-:»©jftiS^fe:tewai!»«EE*©i&Stt*i^ 

#3n«., 

[0 03 3] ho— ^©MfflKcJ:*). WtaSEE 
S©J!)nlI«S**tt©*©*lE«:J:i(Sff©'^V a hPBS** 
««©l5J*l«c^c3 U6t), BulBJfEf:^ h Xci DSIEfb 
3nfcii5ffM*4iSK:J:^>WEE£i«W*BglB^Wa H« 
t}©tgK:?Tfol/*-5CiK:J:'3. «^i!8«ttlSB%fiT3 
c i < »^©fi««:«cr C S. 

[0 034] 

[SeSiW] i^T. HaS{cS-:it»t:;*l6«W©||Jfi««I%Wjn 
fl<)K:i¥i/<Si?g-tSo {lb. c©llife^K:iBiS3n-ct> 
St»3Sa5D°D©^i*. m*. ^©♦i*tfi[§^ci'«!^ 

tc^e^isti^feis^i^ctifiBOii. c:©^w©«sH4^n© 
[ 0 0 3 5 ] 0 1 «*^?g©«5SWc^5 ai6«fflx:^ 

[0 03 6] 01(C*JI,»-C. 1 0 Bj6K*4«S*^. 5 2B 

©j^5ifet**nBE^-Sm»4a]BE*:>7-, 3 6 «te*8ls4JUlDI* 
>7'4 6 36>6EjS3n-S»]ffl8S?4«:SBE-r*SliS <3 
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^^W-JU) , 2 0 0{i3>hO--7-C$>-5.. 

[ 0 0 3 7 J mnm^msi^ i o ». ^<D^mimmm 
^^tirtmwmmomn 1 2i&.t/?^mii 1 2 jcmis 

[003 8] Birie-'X;!' 1 6rtcc«. Btrse«iSf4?B 1 4 i 

tCJRg$n> iHl-- K^U^ 1 8«>'X;U^;l/y2 Ortic 
jR®3*xfcy5»t^aa i. F2 2«r/i-L-c;^7*';>i^2 4 

2 0rt«:»ttS2 6*5?K^3*7, ^^2 6rttC, ±iS 
K;!/^ 1 8 Riy^:/ s. J> ^ n 5. K 2 2 «c>rt LPIiitctt 

Kb-;^ n^2 8 *«fi»a«Etc«jii3m:t,»4. 
[0039] BufBfft^z 6 «, iSjfij{cieg3n/c-:^rrsi 
#3 osof^i- 7 ^ X 3 2 i^ftox^ismm^ mmm 

0 0 tcjsar APttss a Rc/i^3fst if > 3 8 Kaar 
s02oaiPttssc*mTt»6, mam I (omni&m 

b». mS8T^'5^^x-ir4 0CCj:-p-CiBKiSti-5^<* 20 
J; <r> > IJiBADttSS aXail2 tBPttSS c icmVmic 

APtt% a am 1 mniAK b ^mm o . s ftimss 

b*Jm2 UiPttiSc K:aar.& J: ^JcWfiXStnri^s. 
*fcS!rffi>'X;l'*;uy2 ORCf^'XjU 1 erttcttHBSHjUS 

;^?g 1 4 ^mmmmmm i o o (c^-r*«s»tt!« (« 
^ttsS) 4 4*JS:w6n-ri,»^». 

[0040] BfrleSffSS 6fC». «!i*4ftIffi*>:/4 6 

;^ (mW. 2 0~4 0MPa) <DMf4*5fl^*&3n$. 
Ilffi«SiW»l)BE!}<>:3'4 8». x>y>c[)i'7>i'f*«:a 

34ia:/7>i?i'5 0*«;i. KT'^Vi^i' 5 0 f& 
BECD*K?47 - FjlOrT-s 2 (c J: ») dO:?'^ 5 4F^{c« 

5 6*yi-LSBES3 6 KEESI^a. 
[0041] i>riSM***nE'J<>:7'©jJ<>:/S5 4©ttffl 
ffiijafS5 8<!:. fufa^ ^- K^>:^5 2«:ajl^-SSiji 
ffliJjlgSe OiOraCCtJ. S^Ti'5^^x-f e 2tcj;-p 40 

t:piH3t^s;^tv^^6 4*l:/^K3ns. tuiBmsarf 
x-3i4oat>-fiy^-r-5ismisi oo©Td^5^*x- 

^ 1 1 4tt, BUlB=J> ha— 72 0 OtCio-C^/iSIJffli 
[0 0 4 2] 3>ha--72 0 0W. ^mMix>S/>(D 

ffl^ y >^^4*ijJ8ij-r ssigiwsijJige 8 . x>i» 
*«f4E^J-i2>-9-7 4. ifeCfK:. .itSKiS(;x>i^>©a so 
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Btiiesfiar ^ a X- * 4 0 au^^iar ^ * X - * 6 

2St?it£E«BfflTi'9^*x-3f 1 1 Aii^fmmSr 

■So 

[0043] 100 (iitEEi^. 1 0 5 (JgJJfffi^gffl 

IBlfBES^g 1 0 0 f;^ h>lOla<tc#aJ;0 

feW^a^/hSex h> 1 0 1 b <b*i-ff(cj^(K3 
Hh-;^ h > 1 0 1 , ASf;^ h > 1 0 1 a*iJKJf 
;*cSi-"J>5^1 0 6. /jNSb-;^ h>l 0 1 biftilRjfSn 
5/J»SI5/";>d^i 0 7. :*:Sb;^ h>flHB?L/Xr^y>i^ 
104. /hSf;^ h>fliJMlyXr7''J>y 1 0 3^*{i:^ 
r<,»S. iSa. iiE^StJ^ h> 1 0 1 a i^'hSf;:^ h > 

1 0 I b »SiJ»:<D:^*iS£@±fP^3&sftl,». S((*©J®^«C 
«. 0 1 a^/J^Sfc:•x h> 1 0 1 b©[al 

:^Si'i;>d^l 0 6 i/JvSi^y^i'l 0 7 i 
©|5):E5fSa(CAi3!»to6-r. ASiAJIl 2 5RCK/hS}ft|i 

1 0 9^^<Dmss*mmic'^\.K 

[0044] 1 10 «SIES3 6 ©UiPttSS 

ss) -c* 9 . MiaJtJi$igffl=:&«fia^ 1 0 5 ©I? US 

««P'^©i*» (l&2jftK) 111. fTKieffitrx h>© 
7>cSf;^ h > 1 0 1 a*iEit?;A:SIB^ (-:»©^^) 1 

2 5 (CjlMSn^i^gg (H 1 ffibSg) 10 8 StOtttB/hS 
f;^ F > 1 0 1 b *SBgtf/hStt^ imiiyV 1 

0 g (caiisn<&iAlg (^IgtbSS) i i 9©3iA8gK:^ 

[0045] 1 12 itm&E:^mWf 1 0 5©^2^i^ 
Pi ASf;^ h > 1 0 1 a ©WM*SBit?<*itt^ (ffc^© 

^S) 1 0 4i«ra3a-ri.ttiS. 1 1 3»wtBH*mfi8E 

^ 1 0 5 ©# 3 «iKP > if 3 8 <t 
ttSg^*^.. iSS. itBE^S 1 0 Otc<'PS6?8t)I«:#i*&-rS 
?3ffilii8S*iSES3 6©i«ffl6Ri|sf<i:iHili;L-cKW&m: 
C^SJS^KW. fiagiJ©f'3ttfflE^»>i5'RC«in)I'P>:/*«-2^ 
gi^C*. MiBfflSSl 1 9 ©mifB/jN?*^ 1 09's®gaP 

1 2 1 (i/jNgb-X F > 1 0 1 b ©JSM 1 2 2 (CJ: OiaH 

ff 10 it&^mmicm-fP>ix. SSvM^ji©§ES3 6 

ttS^tSf^cc-en-eiaawen-awpttssi o^/m^t: 
&jfE^s 1 0 0 icmmsti^. 
[0046] •Aicmssmmmicm^wm^mmmaiiy:^ 

if»UT^t&3ti^(g'i:v«g3^»X7A4 8<cJ:0jll!SI4ADS 
5}<>:/4 6©:/-7>5^l' 5 0*5|gi63ti. -^^-F'lO 
T'S 2«:J:-p-C*>7'M5 4(C«|&3nircfiBE©«Sf4*J 

[0 04 7 ] x>j^>©afet^i®KIc:D-c, =i>Fa- 
7 2 0 0 *> 6^887 9^ * X- » 6 2 (C|g!fta:>3*s«*& 



XL 

^tf20~40MPa) icmm^iT.^. —15. SffgS 
[0048] §JE§ 3 6 F«3©»nBEjW«> iiOEf;^ h > 

w. tt!8i 1 diph^mmmi o Q^&STr^etcj^ie 

«^ 1 0 ©«St4tt8g4 4 «S-CjiS!^?B 1 4 (C^js&Sn. 

K;l'# 1 8 =S:±|fiI*P^Sra7?|Sl(Cjf JEtTl>S. 10 

©miiTi'^^i-d'4 0*i?H^3nr(,»-c. APtti^ 

[004 9] Bi/3e»^2 6l*i©ttBEtf:^h>2 8W. R 

©ttE^ CcS-:? < ifTtf ;^ ;^ U > 4/ 2 4 (Dtita;^; * 
JI)n^fcE3^;>3Ai. •> P F 2 2 ^/fb-r j^- H^I/ 
#1 8(cEPJrasn-S. ±iBx- Fil.^ 1 8 {C±i6j#«:fg 20 

n. M{c;^:/y>5'24 ©TIS] * ©tf ta:^3WiiJjD ft 
fflurii-so-c. F;w#i 8»0^M±as«:fig 

[0 05 0] 3>FD— 72 0 0®|gBBiHi:^Kcj:»)Sfi8 
r4'^^x-ii4 0*i«^3nSi, APttSSai^l 
ttPtt?Sb<k©aji*5M»r3tit:. l^lUlPttSSbilg 

2mnm(ictimm^tii>. c:®ft:«)}s^2 8 3&i3i-y 

:7-f;^3 2RO'll2fflPc=&/M.TJ8Sf45'>i'3 8(C^ 30 
^3 tl. ttEf F > 2 8 Ki'pffl Ori>/c«!S<4E^i!»iK5 
X:?'>J>5'2 4**^-K^l'^l 8K:fPffl-rS± 
|S)*®i^f4E:;^{CJ;ip^SR3n-C|Hl--Fil'^l 83il@f 

H 3 mmM 1 4 F«i©WE*i!if4*f«?L 1 2 y > 
[0 05 1 ] x>y>©aKt^^(cir>D^to^3n/c 

Btffl^tc. 3> Fn-^2 0 0«:j:^-C«!ari'9^:xj: 
-d(4 0*Jj^^3nSi, H:&mja#3 4©APi*»8a 
i»iainttffib<!:*5|IVilfflU-C. ttffif;^F>2 8 
{cgES3 6P»9©*Rf4JI:^*SE|JJjn3n^<, CMcirO. 40 

F;l'^ 1 8 ASK±3n. M*4««di*^7-r4. 
[0 05 2] 'X(C@2'-@9'Sr#MLr. tfB^Sl 0 
0 <tSES3 6 <t=£ttfflL/fcig|if4iSi*e^^^A©Sbf'P=S: 

03 4RzfmK^m^-^mm0 1 o sb, 3> fo- 

7 2 0 o*>6©$^J^aIM^€:ism«3^©-?•n■en^c#s:3 

ia/cSifa[7i'5^aX-5?4 OSa^l 1 4 CC^^-^r -5 C i 

[0 05 3] (1) S)ES3 6 0a^©*-Cjim»8«* 
tf^*il&:ia2 (a) - (c) 50 
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H:fr^?a# 1 0 5 tt, ttss 1 1 1 ifigg 1 1 2 t^mm 

■Ti, SEES3 6*^^©j!jDlB«*4(*. ^tE^S 1 0 0© 

izmMi 2 5. cfttsi 2 6. 4^im.±xicmAsn^ 
©-Cliff b-;^ F > 1 0 1 itrm^-m i tti^SMtHK* 

[0054] (a) i««Kf C02- (a) D 
H7^«il#3 4». ttlSa<btt8gb£«^j»^.S. tiff 

1 0 0 ©/jN?fts 1 0 9 ^mcmmmmu, mmf 3 
4 y ^ ;^ 3 2 Ro--:^ri6j^3 0 imximmm 

ff<0\m.2 6{Cigtj&>ntt)ie>^ F>2 8*--FJl^l 
8{ctf (^ol:fS©-C-- F-'l'^l 8Bi§^Lnct->. 
[005 5] (b) i«*fP§J& CH2- (b) ) 

=:^^lua^ 3 4 (iffljs b ittK c i %«i6i-r tt^ 2 

ti. ttfff>^F>2 8{CJnt).5iaff*i^H53n5. iSff 
I 0 0 ©/^ttm 1 0 9 «iS:^)tlDffM14»tt!e4 4 €r 
jio-C««*4igl 4{CA'3^- K;!/^! 8*ffL±lf«?L 

1 2 J: 0 y >i^l^«:Pitt34i5. 

[005 6] { c) mmj m2- {.c) -) 

2 6 I^CCttIffj8Sf4*i^A3 n-Cttff f;^ F > 2 8 (cf^ffl 

--KJl/^l 8*iB3^L. ±a (a) ©iSWIJilSI 
-©t«!8i«:S. ±a (a) - <c) ©i«*f*- K*ia 
3{C^-r. 

[0 05 7 1 (2) tgJISgl 0 0©;!cK:J:Si9«: 0 
4(a). (b) . H5 (c) . (d) 

(a) «*ffr C04- (a) ) 

H:srmfia^ 1 o 5 «ttss 1 1 1 ittK 1 1 2 t^aaf 
o 5«JiiB ( 1 ) tm—^xibi 
©rtfJIf;^ F > 1 O 1 «fP8(iL/^ct,>. 
[0058] H:&fUai^3 4BiSKa ittSSb i?rSII 

•rs. EP%«>s^3 4»±iB ( 1 ) - (a) tm-w& 

Xh^OX. ttllf;:^ F>2 8KJ:«)-- F';U#1 8« 
^ffifCj? L^lt 6 tlK^ L -CI > S . 
[0 05 9] 

(b) iiESlSl OOfCiSiSEE^b CH4- (b) D 
=:«fai«# 1 0 5 it\m 1 1 2 ittSS 1 13 t^W^ 

0. H:^rmfia#3 4«tts§aittKbi4«itt-r4. 
[0060 ] suss Qifip><Drmxmmu. fflss 1 1 

0. 1 0 8*igrAffl^l 2 5{cA«5:*cSe;^F>l 0 

1 & m%mth, 

[006 1 ] -is, fptm. 1 2 6 rt©anff jBSWtttJttss 

1 1 2. =:^mfi5#i 0 5. ttssi 1 3>£jn:4»>i' 1 
1 8{cgfffl3ti2»©r. itfff;^ F> 1 0 1 «z^:^iS) 
{cjfffSti. /hae;^ F> 1 0 1 b©ffiffll 0 1 cKJ: 
OjSKl 1 9«KS3n. /jNjft^l 0 9rt©«a*4tt«M 
«:iSff{cJ!niff3tia. 

[006 23 */c. c©?ifffift». ttKa. =:*fSflBt^ 

3 4. ttKb€r@rtt^2 ecc^ASnttfff;^ F>2 
8€:JfffO-C<,»^>©-C. ^-K;l'#l 8»B!#Sn-Cl,> 
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[0063] (c) Ci35- (c) ) 

1 0 5«±fe ( b ) iP-t^iSfcr. 

±iB (b) <Dmm-cmmm3 8©is 

1 8 l/±tf t:l8#-& gS]iS)E«S»tt*nB7L 1 2 10 

e, y > ^^rt {c« w 3 n s „ 

[0064] (d) i«S*$^T (d) 3 

=-^mmff 1 0 5»±gE ( c ) tia-t^-c. ^-ymm 
fflM 1 0 9 ^(OYissmm^iimA s nrajE h ;^ 2 

8{cf¥fflrs. «:ntcj;»)--FJt#l 8«;:^r^';>y 

tm7fS»^>:ilCDi«&*fc«^.*fc«f)3 >H3-^200 
1 0 5 *^;L-C2-^*»«: ( a ) <D«ffiK 

R-r. a6K:±gsig4 (a) ~ia5 (d) ©ie*f*-K 20 

[0065] :ixmsBm2RVm3Vfn-rmK^3 6^ 

1 0 0 4fiJfflL/?!:«!«»4'fi«t». F^Ui'-CjlST 

6©H;^»2 0~4 OMPa. Jf*L/<a 

2 5-3 0MPa. ifHilS 1 0 0 CDiijEBE;'3» 7 0 - 
120MPaBWS. Jf*L<«7 0~8 0MPa«:Sa:5£ 
•r^©5&lJ;l>„ HUSai 6»4 0%:gl^. 6O%0SS5! 30 

■cmm^n.W(^<D>immA^ (MPa) <t. jiimtfig^ 

be. M«BR. ''>-7=-^=<^aU-FPM. RCl«HCi®M 

-e«}£^&ii^«jgS*4'««^ff* 2 0 ~4 0 MP a . 
L-<tt2 5->-3 0MPa{Ci8ST-&©39JJ:<. 86 -^TS 

[0 06 6] — :^iai 7{J9 5%*<5, 6 0%|b1Ik1^-C 
atel/fc«^0«!mie«ffi (MPa) t. be. R. P 

tc. ilS©JWF;l'i't'ae-r-6ti^««S«i®*fBE*7 0M 40 
Pa«±. ^my^\tl O-^l 2 0MPaga[Cc^r 

m^h. iSo-Ciiliilgl 0 0©JtEE;'3«7 O-l 2 
OMPamra. Sf*L/<(t7 0~8 0MPaK:i9:^-r-2> 
©5SJJ:C>. 

[0067] X*SIS6^CC*Jli-catfrgB©S 1 5 VL^-f 

ffifiW (jK5i|4'SS4ff : 2 0 MP a ) *^<E.]i5AifBf ©KE 
igftt (*8*4««E : 9 OMPa ) fcmaiCcSES-ttSti 50 
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^{c*jC»-Cfc. mtfai 9(c) (c^n-rJ:^{c. 

[006 8 ] Stca 2 0 fc^-r J; 5 CChoIBH 3 ©«!** 
- FiSe©*^*- F«:ffi^1i-C=i> Fci-^2 0 0 

{c J: y)^-nmm i o e ©^&^»^i/ < \iimm.^m 

a)-r-5*ccj;»). F;l'# (tf^) ©y-? F^ffi^ftU 

msmj^ u-;nEE*<fc fj ^?i5«)fcir»«^. g 
[0069] ixi^:mm<rm^^mmmwx.mh 

-«e«)^cSE:^jS^WW->;^7-AK*jt,>r{3:. Sf* 
©5>JS!«K14'!BS*!J<> •:f<0^^^im.\yX-Kmc3. 

fijiaKB#(c. ii««^ff '>frcct,^*Dt9)S--FJi'^ 
5*{cJ:«5KW©ffiig5*S-5-ct,>S. (fiP^c©»^« 
©i««*itT)Q:*Dn^ ) 

[0 07 0 ] (3) SESE^fcJr^^'Wa ^ F«Wi 
*iE«gJCj;«,iiS34 : S7 (a) . (b).08 
(c). (d) 

(a) mm^ mi- u) d 

H5^mja# 1 0 5«ttSS 1 1 1 Lm& 1 1 2 

i>. =:^rs?j5#3 4«weaitti«b<!:*SiK-rs. c 

tiWUIB ( 1 ) . (2 ) ©la«Bq^liI-«Sr*4. 
[0 07 1] 

(b) vmmm mi- (b) ] 

0 5*J±iB (a) ©i^tcftBl 1 1 tm 
881 1 2£*SiKL./tt^iS§-C. =:)^Sia[^3 4*ttS8b 
ittKci©«eiK:«J»)»it4. C©«®B. BtflB 
(1) - (b) ©gES3 6KJ:Si«S*J(&«)il5l-«.« 
-C* 13 . SES 3 6 *i e.©JniE*!S^«iiEilS 1 0 0 © 
/jNttMl 0 9. tt8S4 4. «asHBl4«:gT. i9?Ll 2 

[0 072] 

(c) -'W Pi» F««il*7 Ca8- (c) ) 
=??^Sai^ 1 0 5«. ±iB ( a ) . ( b ) iA!g 

1 1 itttssi 1 2 <!:^SiB^L.t:teo. c©i^^-c=:^r 

««^3 4*ttKa<!:tt8gb<i:©«i^(CW0ife^*. C 
©WSSttlulB (1) - (c) ilWI-t*fi8T*»). iaM2 
6rt{cttlE«Sm^®*»nr?ftEf;^ F >2 8 ^JfEL. 
F^l/^l 8*^#1f L«5)-&. {:n«:J;D>'Wa-^ F 

[0 07 3] 

(d) JtE^g{cJ;SJ|fEft C08- (d) ) 
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=:fjmm^ 1 0 5«isss 1 1 2 iiftss 1 1 3 t^mm 

=*«SBI#3 4Btt!8a<!:ttKb<t*SgS-rS. C 
<Dtm\tmiZ (2) - (b) ilSI— «i;figT?*»). IgEf 

;^ h > 1 0 1 k: J: «5 MK:iSff«:«n]E3 txfcmmmimn 
mstmitmm 1 4 jc^l. k^u^ i a BttEf^ 
h > 2 6 fc J: o^ffitcpoi^w etiw^urt**. 

[0 07 4] (e) i"«ftpg*& CS9- (e) ) 
H:fr«iS8#l 0 5«ttSSl 1 EittKl 1 3<t*Si^ 
0. H:f5ilfia^3 4BiSKbitt8Sc<!:€r«^-r.5, C 
CDJS^BMIB (2) - (c) t^—WSVi>*). imm lO 
*f#©tt^2 6rt©tt*iif>i'3 S'vtgfmstl^ 

h-ii^i 8*i^#u. igjiJlgi ootcrsnsae© 

[0 07 5] ( f ) i"gSt^7 C09- ( f ) ) 
=*Sia^ 1 0 5 »±fB < e ) (Dimv. ^:^Wf3 
4*tt!Saitt?Sbi<D«i^KW0^AS. CCiJS^B 

±ia (2) - (d) tm-im-cii>K>. immm^(oiA 

h>2 StCfPfflL/. ^-KJU^l 8«rBI!l#1f LJSt> 20 

[0076]S10K:. ±S(a)~(f) {c-Cift?«L. 
fcSESS 6{CJ:S^>*-<D > l-»SWiiiESiai OOCC 

(b) - (c) *JSlIg3 6{cJ:4-'Wa,. hRBS*. 
( e ) - ( f ) *sftjEi8B 1 0 0 {Cj;51ifffi±«S*-C* 

[0 07 7] C4D SffiS^a^tcJz^/Wa f 

^mm-.mi i (a) , (b) . ai 2 (c) , 

(d).lll3(e),(f) 30 

c<Dm^amzmmi 1 0 0 ^ffHis-B-j^ct^j: ^icrs/c 
». =:^«fia#i 0 5{«iriB ( 1 ) tmm. 1 1 

ittKl 1 2<k?re^-r$. 

(a) CSl 1 - (a) 3 

sne (1) - (a) tm-tm-cit,*). ^^mmf3 4 

«tt?8aittSSbi*SML, ttfff;^ h > 2 8<0»# 

[0078] (b) ^^VO-^ h«ftfH*& tai 1 - 

(b) 3 

BilgB { 1 ) - ( b ) <«:l3I-t«a®-C*»3 . B-lsmm^S 4 40 
«ttKbitt88ci*»^l.. tt^e::<h>2 8'vott 
Bi:mmL. --K;l'^l 8?:l3^if Oii), -^U^^'f'i 

[007 9] 

( c ) o y hoil^iSIT C0 1 2 - ( c ) ] 

HfliB (1) - (c) tm-im-ci><7. ^yjmm^3 4 

Btt8SaijE&S8bt«:«iKL/. ttMb';^ h > 2 8 CCSffi 
[0080] yvl.>-CS)ES3 6 <0^tC«fc«.iPMS**JTiB 50 
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(d) , (e) . { f ) (D)iatctf*?ns*s. cna, ± 

IE (a), (b). U) fcniitli>y^^a'j hmSi<D 

^{cp > h 2 0 0 jcrsfliai-r-s. 
[008 1 1 ( d ) iiastBfr CH 1 2 - { d ) 3 

H:^raifiaS#3 4tttt88aib<J:*S&l»L. --KjI^I 

(e) CHI 3 - (e) 3 

H:&m?«^3 4«ia88bic<t*SeiL. --F;i^i 

[0082 ] ( f ) ^i«*t*JT CS 1 3 - ( f ) 3 
=:*rSS8#3 4»ttffia<!:bi*«»l.. KjI^ 1 
8*iW*3na, ±ia (a) ~ (f ) (Ci^^SBESBE:^ 

*a 1 4 Ks^-r. JWitcsiiwufc ( 1 ) ~ ( 4) ©«tf 

:^3«;*j^>>'>©aiK^«c£ei>. 3> ha— 5200 

[0083] BP^. T-ih- ')>ifm. iSA^mtmE 
(1) (4) (Di®*t:^. -otowKSseom 

?if«^{c»itff$igi 0 o*f^ffldi*-c. wia (3) ©IS 

i. J: 0 i > > *aiS*iJffll 

[0084] H^iialSS^i^J^■?•A(C J;n«. H^^^H^K: 

•^■SCilcjrOx^y >©1^ i''<Ji'*5;^ifi«cl6i^ S <a 
[0085] 

[^?^©?ai:§l] W±©J:'5«::*:^BB(cJ:*i«. Sf*©S 

*) iSE^a©f'PI6{c mtk^i ©*-C<5Ei«W3&> 6»SE 

I9W'^©^'3 flS^^KBf (Ctf ^ C <i:*i-C# -5.©-cm« 
*^?l©Sgg«c ^ 0 iajtaife^©iiiBEi!8St'^©t(J 0 » A 
Smtctf ^ C i*it?*-5©-Cfi»l*«:^IBH^©i^a{c J: 
•3 ja«aite^©ll5BE««W*fiXii 3 li-S. Cite J: 0, fit* 
©«SI4"fil=f i^;^ 9^ A{c«J-tx>£;>iaig»i©«WJE*± 
S©ieS143{»«;*:ili«:i6i±-r4. 
[0 08 6] CtitcJrf). x>v>>jaS[»!®«StJBE:/3± 
^S(cJ:5,x>s;>©ffi;^j(6T> ^<0^&. J»^^< 
f y + » U - b ©M{t^©:^^©S^«:R«±-r ^ C i 

[008 7] *?c, y hi««iii«W*'6^c-5 2 

^i!gStKafliL/c®E©>'>"'fa V hi«S*iiiEiSa©€l 
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[0 08 8] 3€>K:. S£ES«iI©«asfttBE^*ffitffii-r 

mil :^^<Dmnmicm?>msximm9ms<om 10 

[0 2 ] 0 2 KsiEs 3 6 <DKt}(D^-cmmmmi:n ^ 
m^(of^mimm-c. < a > ammm. ( b > Biaupa 
>SBt. ( c ) ammii^rm(D^m=s:7n-$: 

[03 ] ia2©ifiSt*- FiK0r*S. 

mmm ^ ii^c!^'pffli»iif 0-c. ( a ) immm, 

( b ) {tmsm<DiiKm^mr. 

[0 5 ] a 5 {3:04 ©igStC^'ffflgiiB^S-C. ( c ) «!« 
mmtm, (d) {fSStJ^TB^cDtfcfl^^f. 20 
[H6] a4a.Dfa5©i«*t-*- Kii0-C*5. 
[07] 077!)M09{iSffS3 6itiSEJISl OOCD 

^<Df^msi.mm-c. ( a ) JJiSWIu, ( b ) a ^- 

[08 ] 08»07<OiK»CDf'gm3i^0r. ( c ) »^^- 
a 2; H|?7^, ( d ) itE^<Dt«!S*7j^-r, 
[09] 09B08<D)^^O<'PI3Si?80-C. (e)W£ 
i«S#Mt&l^. (f ) tti!M*»7l»©tt!S*^^. 
[01 0 ] 07 7!iM09©W*- K^0-C*^. 30 

[01 1 ] 01 mmmi 3«sss3 6©<i>(cj:^^s 
[0 1 2 ] 0 1 2»0 1 1 (om^ofi^mst'mmv. 

( c ) tt^W o h ili^TNF. ( d ) »ii«S!fSlr©«.«% 
[0 1 3 ] 0 1 31*0 1 2©i^t©f'Pfflift??0r. 

( e ) ( f ) amm^Tm<DW&^7jk-r. 

[014] 01 17iS01 3©iaSt*-Ki^0'C*S. 40 
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[015] ^(DWE.^mmmmmomim'&Tikf, 
[016] «c}ijiftMraitoL/;rcis^©«4^iawBE (m 
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